ABSTRACT
INTRODUCTION
Profitability in the real sector is major driver for economic growth because of its positive impact on investment. Exchange rate movements have impact on firm's profitability through different channels and their influence may be different for firms with diverse qualifications. For an exporting firm, local currency depreciation is expected to increase firms' profits as a result of increasing competitiveness; on the other hand depreciation also increases production costs of companies that rely on imported inputs. Surprisingly, small number of studies investigates corporate profit and exchange rate relationship (Uctum, 1998; Clarida, 1996) . Yet these studies have mostly based on aggregate level data. A related strand of literature focus on measuring exchange rate impact on stock prices, so called exposure, rather than using genuine measures of corporate profit. These studies are often confined to firms listed in the stock exchanges; therefore these samples are not representative of the population.
To identify the impact of exchange rates on profits is a challenging task. In order to do that, we construct real effective exchange rates series at industry level. It has been widely reported in the literature that aggregate indices might be less effective than industry specific real exchange rate indexes in capturing the effect of exchange rate variations because different firms operate in different industries with different trading partners (Goldberg, 2004) .
We investigate the impact of real exchange rate fluctuations on corporate profits using a micro data on Turkish Manufacturing firms covering 22 manufacturing industries and 45,712 firms. In our baseline model we measure the impact of exchange rates on firm level profit data based on a Tobit model because of the censored nature of the profit data in the context of our log specification. The results obtained using pooled Tobit model present inconclusive results on the impact of exchange rates on firm level profits. We document that the estimation results are not robust to the exchange rate series used.
The paper is organized as follows. In section 2, literature review will be summarized. In section 3, we explain our data and descriptive statistics. In section 4, we describe our methodology and present the results. Section 5 concludes the paper. 
BRIEF LITERATURE REVIEW
Few studies examine exposure and pass-through relationship with corporate profit data. Among the existing studies, Uctum (1998) and Clarida (1997) extending Marston's (1991) model of pricing to market in international trade investigate this link. Clarida (1997) found that during the strong (weak) dollar period 1980:3 1985:2(1985:3-1989 :2), the appreciation (depreciation) of the dollar reduced (boosted) real manufacturing profits by more than 20% (25%) in 1984 and 1985 (1987 and 1988) . Uctum (1998) , in a cross-country framework covering US, Japan, Canada, and Germany, show that exchange rate elasticities of profit shares (profits as a percentage of GNP) are larger in smaller countries, like Germany and Japan resulting from higher demand elasticities and/or larger pass-through coefficients. The study also highlights that currency appreciation hurts US profits more than Japanese profits, through its impact on lowering imported energy bill in Japan.
On the other hand the sensitivity of corporate profits to exchange rates, so called exposure, have been a widely analyzed research topic in the literature. Following Adler and Dumas (1984) , exchange rate exposure has been defined as the sensitivity of the value of the firm, proxied by the firm's stock return, to an unexpected change in the exchange rate. In this line of literature significant number of studies report lack of significance between exchange rates and stock returns. (Jorion, 1990; Amihud, 1994; Choi and Prasad, 1995) . Allayannis and Ofek (2001) attribute the lack of significance to the use foreign currency derivatives for hedging. Bartnam and Bodnar (2007) and Bartnam et al. (2010) also stress the role of operative and financial hedging at the firm level in explaining insignificant exposure estimates. Another problem stressed in the literature is related to the measurement of exposure. Several studies reported that exposure estimates may not be significant because of the drawbacks in their sample selection procedures (Bartov and Bodnar, 1994) , model specification (Bodnar and Wong,2003) , and the choice of the exchange rate (Dominguez and Tesar , 2006) . We assign a unique sector code (NACE Rev.2 code) for each firm in our analysis. Unique sector code is the NACE Rev.2 code of the sector that the firms make its highest revenue during the period 2005-2015. This is required not only for the use of sectoral deflators (PPI) but also for the construction of industry specific exchange rate series. 
DATA AND DESCRIPTIVE STATISTICS

a. Industry Specific Exchange Rate Calculations
Industry specific trade weighted real exchange rate series are constructed to reflect the time-series variation in industry-level currency movements for the ease of identification. The construction of industry specific exchange rate requires data on the values of exports and imports at industry-destination level therefore we merge Annual Industry and Service Statistics with Foreign Trade Data in order to get access information on the values of export and imports as well as destination countries at the industry level.
In the first step, we calculate bilateral real exchange rate series of Turkey with trading partner c. 
Here and denotes real and nominal bilateral exchange rate series with trading partner c.
We normalize the bilateral nominal exchange rates series denominated in local currency (increase meaning an appreciation of Turkish Lira) for each country using 2005 as the base year. and stands for price index for Turkey and trading partner c. For price index, we use aggregate consumer price indices of Turkey's trade partners.
In the second step, we calculate industry specific weights. We apply two different weighting schemes for robustness checks:
i) period average weights (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) ii) period start weights (2005) Period average weights are based on total trade (export and import) values of industries' 20 largest trading partners for the period 2005-2015. Specifically, they are calculated using the following formula: 
3.b. TFP Calculation
We use total factor productivity (TFP) to control for the prevailing heterogeneity among firms.
Productivity has often been calculated as the residual between observed output and predicted output using ordinary least square method and under the assumption of Cobb Douglas production function.
However, productivity estimates calculated based on this method suffers both from simultaneity and selection bias problems. Olley and Pakes (1996) have proposed a methodology for productivity estimation to deal with these two problems.
In this study we estimate total factor productivity using Olley and Pakes (1996) methodology, based on the below Cobb Douglass production function:
Here, is firm-level value added, represents capital stock, is employment, is total factor productivity, is age, is the error term that is not observed both by the econometrician and the firm. All the variables except age are in logarithmic form. 
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In Olley and Pakes (1996) method, productivity estimation has been conducted in three steps. In the first step simultaneity problem will be corrected using the investment decision rule. Simultaneity problem arises because productivity level is known to the firm when deciding its input level, but not to the econometrician. When there is a positive productivity shock, firms tend to increase their input level.
Since productivity level of a given firm affects its input level, this situation creates simultaneity problem. To deal with this problem, in the Olley and Pakes (1996) method, investment variable, which is observed both by the firm and the econometrician, is taken as an instrument for productivity.
In this framework, firms' decision to invest depends on productivity, capital stock and age.
Under the assumption that investment function is strictly positive, the inverse function for the unobserved shock, ω it , can be written as:
As a result equation 4 can be arranged as:
where ϕ(i it , k it , a it ) = β 0 + β k k it + h(i it , k it , a it )
After approximating ϕ(i it , k it , a it ) with a second-order polynomial series in age, capital, and investment, equation (7) will be estimated using OLS. Here as ϕ(i it , k it , a it ) controls for unobserved productivity, error term is no longer correlated with the inputs. As a result, the coefficients of variable inputs (labor, materials and energy) can be estimated consistently.
In the second step, Olley and Pakes (1996) correct the selection bias problem by using the exit rule. Selection bias results from the relationship between productivity shocks and the probability of exit from the market. If a firms' profitability is in positive relation with the level of capital stock, following a productivity shock, a firm with a higher level of capital stock, will have a higher survival probability then a firm with lower level of capital stock. As a result of the negative correlation between probability of exit and the level of capital stock, the coefficient of capital stock is expected to be biased downward.
In order to estimate the coefficient of capital stock and to solve selection bias problem survival probabilities will be estimated. In this set up, firms' decision to stay in the market (χ it = 1) and the decision to exit (χ it = 0) is determined by threshold productivity level, ω it ̅̅̅̅.
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Here, ω it ̅̅̅̅, is a first order Markov process.
According to the exit rule, the firms stay in the market if their productivity is higher than threshold productivity level. Therefore probability of survival at time t, P it , is related to its level of productivity and productivity threshold at time t-1, in other words is related to the firms' age, capital, and investment at time t-1. Under this assumption, by using probit model, firms' survival probability, P it , is estimated.
In the third step, under the assumption that productivity, ω it , is a first order Markov process.
we replace equation 9 into equation 4 and obtain y it − β l l it = β 0 + β k k it + E(w it ∖ w it−1 , χ it = 1) + η it + ξ it (10)
After rearranging equation 10, we end up with.
Here g(. ) has an unknown functional form and depend on, survival probability, P it−1 , and productivity , ŵ it−1 . The unknown function g(. ) is approximated by using second order polynomial or kernel estimator for the third stage.
After this arrangement, the only parameter to be estimated in the equation 11 remains the capital stock coefficient. After replacing the estimation results involving β l ve ϕ(i it , k it , a it ) from the first step and the probability of survival predicted in the second phase, P, in equation 11, the coefficient of capital stock, β k , is estimated.
METHODOLOGY AND RESULTS
The baseline model involves regressing the profit level of a given firm on exchange rate as well as several firm and industry level control variables. Our log specification requires the implementation of the Tobit model as our data on profits has negative values, which automatically drop when we express them in log specification. This situation has been referred as "censoring" in the literature and it's a very common difficulty when working with micro economic data. In the censored data, values belonging a certain range are all converted to a single value. In our data approximately 20 percent of the observation have negative corporate profit data, which drop in log specification. We therefore employ Tobit model in order to deal with the bias resulting from dropping such zero responses.
In order to conduct the analysis, the following Tobit model is defined 
where y i * is latent continuous variable that shows the profit value of firm i, and is represented in log linear functional form. lny i is the observable variable (the profit value in logarithmic form) that is equal to ln * when profit value is greater than zero and otherwise it is "0". X is the vector of explanatory variables including 1 industry specific exchange rates of industry j that firm i operates, , 2 employment level of firm i, 3 age of firm i, 4 is total factor productivity, 5 and 6 domestic and foreign GDP, and ϵ i stands for error term which is independently and normally distributed.
As a starting point, we run pooled Tobit model. Subsequently, we run OLS and fixed effect OLS models to compare the results obtained from different specifications. The results obtained using different specifications are presented in Table 2 .
The results obtained using pooled Tobit models (column 3 and 6 of table 2) documents inconclusive results on the impact of exchange rates on firm level profits. The results are not robust to the exchange rate series used. The coefficient of the real exchange rate appears negative and significant when period average weights are used indicating that an appreciation of the Turkish Lira decreases the profitability of Turkish firms. On the other hand, when we employ period-start weights the exchange rate seems to have no impact on profit levels. The results of fixed effect OLS regressions (column 2 and 5 of table 2), although they do not take into account-censored nature of the data, imply that the appreciation of Turkish Lira has a negative impact on corporate profits. On the other hand, the results of the pooled OLS model are also not robust to the exchange rate series used.
In all specifications the impact of productivity, employment and age is positive and significant,
showing that more productive, bigger, and older firms tend to be more profitable. In addition, we also find that in OLS FE specification (columns 2 and 5 of Table 2 ) an increase in foreign GDP increases the firm's profits.
CONCLUSION
Profitability in the real sector is an important determinant of investment, which is the major driver of growth and productivity. In this paper, we analyzed the impact of industry specific exchange rates on firm-level profits in the Turkish manufacturing industry.
Our results based on the Tobit model using different exchange rate series fail to document strong results on the impact of exchange rates on profits. More specifically, our estimation results are not robust to the exchange rate series constructed using different weighting schemes showing the importance of the choice of the exchange rate series used in the analysis. In addition, the result of the Tobit model as well as OLS models document that firms with higher productivity and employment as well as older firms have found to be more profitable. Estimation of the model with firm-level exchange rates and across firms with diverse qualifications is a possible extension of this study. 
